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Sir: 

I, AfcSra Mttsai* a Japanese gtt&etw residing at 3-16-2, FufcaodaL Sodeg&ssre-shi, Chiba 
2994)261 Japan, do deeias-e m follows: 

I am the joint inventor of US application No. 10/500,701, emitted "LOW MOLECULAR 
WEIGHT POLYPHBNYLENB ETHER' 5 : 

l am. familiar with she invention of she tee-ideftdfied application and the prosecution 
history of US application No. 102300,701 ; 

I have read m umkmsml the official action mailed on A$m.i 3, 2006 in the matter of 
US application No. No, 10/300,701 and the references cited ih&mn Ce., Braal US '027 CPS 
6,21 1,32?), WO '273 (WO 00/46273) and Daiton et at US 4 164 (US 4 S 463,!64)): 

In order re show and evidence that the.. invention of the above-idenrtfied application has 
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msciarMms r* Appimatkm SerM Nik imm,?M 

m\ advaniage over the applied cited art. Example aad CompMat^e Exam-pit^ (#>g- Comparative 

Exai^ 5), wMcli am mpomd in tm pmsmx application were earned ml by mymit arfor m 

combkmmn with my other .o6-iave3n*or^ fc: -and/w under our diraetisM jmd- w^ml, md the results 

ate d^enbed ^ pages 21-31 of fee specification of fee Ebove^demifled applkatimv 

I torn make the felted hg true «ments, m support of the fmt thai As psOTt 

mvmte as cMmed Is dkfegui^abfe and « tbe ei&d m--Mti&ac& applied in fee 

April 3, 2006 Office Action of die OSFIXX and; thai the present Invention has associated 

therewith ^expected and advantageous pmj^ttks, when compared with fee disclosures w 

cachings of such mfersnees. 

In gsoeniL a process *o produce FFB comprises following four siep^: 
Siig?" jfc FoiymedEatlon of a monosri&r; 

Deactivation of a catalyst:: 
Sfcy? J: Removal of a deacdvaiea .catalyst; 
Step 4; Drawing pt-m obiatoed FFB* 

In such poliyAenxation of FFB, a solvent is needed, la the present ;ov ention and the 
cited; re&mness being applied by the OSFTO in fee April 3> 2006 office «tio?i three types of 
solvent appear, as k sa«ima?fee<f. Ib Tabte 1 immediately hdow. 
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Table 1 



p 


Example of Solvent 


Catalyst/ 


Low molecular weight 
PPE 


Fi»h mid»cnh«- <ve**bt 
PPE 




<0.3 


0.3< 


Mw 


<25,000 




A 


Aromatic 
hydrocarbon 
okoene, etc.) 


Soluble 


Soluble 


Solabte 


B 


Aliphatic 
hydrocarbon 
{oetaae, etc.) 


Soluble 


Soluble 


Pasoluble 


e 


OsebmaoLeted 


Soluble 


Mst#aMe 


Insolobk 



to the case where a Type A solvent ; is. used ate as a polymerisation solvent, the 
obtained PPE remains solved in the solvent at the end of above-mentioned Step 1. This method 

Is called a ''M&imMmM^ 

On fee other hand, in ease of using a Type B solvent, it depends or- the desired njoleenkr 
weight of PPE whether the obtained PPE is solved of not solved (I.e., precipitated). When die 
desired moS^lar weight of PPE is lower than 25^000 the obtained PPE is still solved in the 
solvent, and when the desired mokeolar weight of PPE is higher than 25,000 the obtained PPE 
cannot be solved, nnd thus is preci pitated . This latter method is called a 'TredpfMiumMerk^. 

Finally, m. case of using a Type C solvent the obtained PPE is precipitated, which is 
again called a "Prwipmtum MsthocT': 

The low MW PPE of the greseai invention has a reduced viscosity of 0.04-0.18 dl/g, 
feerefore, solvent* of Type A and Type 8 are (good) solvents for the low MW PPE of the present 
invention, and a Type € solvent is a poor solvent for %ntUo^nf"} for the low MW PPE of the 
present Invention. 
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Agpticatm* .SerMNv. MUSBQJOi 




The fow molecular weight PPB of the pmeat kwmikm h dlstingfeshed from ERE 
obtained 5a the Braat US '327 rsfetejice. This feet b supported by comparative testfeg sported 
m the Sp^eiflesdoa. 

In order to prove that the present invention has advantages over cited art defeg applied by 
the USPTO, and particularly fee died Braat US '327 reiereaee, die USPTOfe Wsa&m is 
dfe;aed to the mmt speciScsboo at page 27, Unas 8-24 "ComfMiratiw Example,**, la this 
respeea I subntxi that Comparative Example S of the present application properly represent fee 
PFB of Sraat US '327, based on. the . following faas. 

As described at page .'27. lines §~ 10 of fee instant application- 

Compatvih* Exmnpk 5 

Aecomtg to tkemetk&d described 'm the Example -of &Si Pat No. %2Uj2?i 

In Comparative Example 3 as described at page 27 of fee testam speeilicaikm. PPE was 
obtained aecosxlfeg to fee method of Braal US'327 (see jmge 2T, lines fe/0 of fee tnsttmt 
spedfimtim), PRE Obtained according to Comparative Example .5 (which h submitted to be 
equivalent to that obtained in the Example of Bra at US 32?) to*Mbtidm <»st&batiflj| 
oi 2M (see Table I us page JO of fee msmnt ■ tspesiftmttmX white the molecular weight 
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*<®ecMratwn. P f Appik&sian Serial N<k IW5W, 79.1 

Eaeh of the r&asiioa conditions of Comparative Examp le 3 in the present &ppiwmlon Md 

in the disclosed Example Is Braat LIS '327 (see Smut US '327 Example beginning at column 4 

Mm $0} shown in Table 2 immediately below. 



Table 2 







€«i*par»0ve Example 5 of 


Br&at US '32? Emts^fe 

(Beginning column 8, tine-50) 


Step 
1 


Monomer 


^Klime&yipbewf 


2,6-xylenoi 


Solvent 


Totaeae 


Toluene 


Catalyst 


Cuprous bromide,/ di-a-baryl amine 

(This baa bfeen missing at the 
translation, ft .can be seen in the 
priority doeionent: which has been 
Incorporated by reference ) 


Cuprous hrosusde/ sfrmdmtyt 


Temperature- 




4d-45(4gfC 


Step 

% 


Deactivator 


Aqueous solution of nsuiknriacetic 
Lcid 


Aoaeous solution of nitriloulacetic 
acid 


Heating 




5S°€\ "Ominates 


Step 
3 




IJquid-Ilouid ceaidfage 


Liquid-liqnkl centrifuge 


Step 
4 


Pre- 


Until the solid portion fcetsme 65% 


Until the solid postloa: became 
6S% 




nsmg & devoiautotiori: 


using a dcvoIatHizaiion 


Solution was ^volatilized 






osp/e 


Cm 


iUB 


Mw/Mb 


2.68 


(Not Explicitly Disclosed) 


Tg 


162"C 


tMk * Explicitly Pisekssed ) 


Dielectric coast 




(Not Explicitly Disclosed) 
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Thm the FPE of Comparative ExaiTspie 5 in the imtml specification was obtained 
using the same monomer, solvent a$d cai&Ivsr under the same cbmMtkm^ as were used m the 
Bsample of Bmat US '373. Furthermore, Ireati^H-aftsr pdym^zB&m w&s also 'aimed "Out 
sBdsr die same conditions, Th«^f«, it Is submitted that ihe obramed FFE m Q>mp^live 
Example 5 of the imim ^plxmkm m subsisiHMly ideistic^l to the FFE ob^h^d in the 
aisclosed Example of BrMt US 327 (which Bxaaipk starts at calamn 8, line- 50 thereof), 

Acarfl^ilv, fee fm &m the FFE of Brmt SJ8*327 has a moleeiilar weight 
4$strfl>^tkm of Mi well rapperM. fey C^mpamiw Es&wte S erf fee fasts** 

The USFTD be takes, the position daring prosecution of the present ^piicMion .that ihe 
mokeukr %ve%ht dmribudoo of the mveauoii is itik&timt m Braat OS 327, which h 

asserted to disclose the sedetants md the steps of the mst&^ly claimed pmcess eM» 

However the methods disclosed m the - present.- application obtain. the product of she 
preset mmta which prodm is d^tiogakhabie from, the PPR pmd^r produced by the 
process of Bta&t US S 327. 

The low modular polypheeyiesie ether of the present IdveBikm cm he ^dventa^oesly 
ob&med, for example, fey the method of pending claims 16-26, In the method of the present 
inv^tiion, recited fks&s&s mekde the following (e.g.* claim M>: 

*\ .„pm£ipst0mg a km m&lemhtr weight p&fypkemime ether -k&vmg a 
of 8j84~£18 M/g by &Mmg a pmr mimnt qf mid km m&lmuMr weight 

Name?y, m method claim 16 (mil pwduct^pprtice$s claim 27} m^BMM&.A.M$i 
mlmikl weight FFE by addjng a poor soiv^M tor said low moMolar . ^MEM^Bffi ,fe„^d 
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"Bmtemtkm F* AppMcaimm SeeialNtk tWStib, 7M 

^>lv^h^vktte^er,sQlatoli$ oae of the features of (he mefiieid.-fcf the present invention used. t& 

prepare tow molecular weight PPb of the invcfHson. 

fo eoMmsU Bxmi US *3.2?.^S»lar to-teacb or disclose such a method m a lew molecular 

welgm FPE prefaced by such &. .method. For example, in Btsmi US '32? at eoktrau 2, lines 

20-35, m h m®?4 thought devsteaf&atioB: of the action solvent (which is §£| a 

pmeiptstkM). Thus, this description i» Braat U S '327 means thai the meSsod of the cited Braat 

US '327 -xtfetmx. h a i^^Lmi^ *a which a precipitation of PFE wosld usaalt? sever 



Farther, if is fesws that PFE obtained by a $i>1sstfo« mMfeod has, a loader imotolar 
vss&if ht distribaiioa. since the polymerization of FPE take plaee eomimiousiy in a good solvent 
fbrPPB Cpmpamtiw Kmmpk 5 m page 27 of the: imiani mpUamm, which is substantially 
identical to Bmat US '32? m explained abave). 

This Is quite different from the iastaat methods of the present inveoooa when; a goor 
solvent is used to prgciplMe fee low rnoleeolar weight PFE. 

Mots pWk&mp the <lisciosare at column 6, lines 4B &n& 37-38 of Braat US ! 327 
eotrespoads to Steps 2 stag 3 of a typical process to produce PFE (ae. Step 2:Deactivmmn of a 
cataiyst, ami Siep 3; Msmovai of a tteaetivumd catalyst) as explained above. 

That is, in Braat US "32? the parpese td' adding an mti-mlym mcmnhimtkm wnix water 
is mm greeiphate PPE, big is instead to make the catalyst easily removable. In other wonts, a 
water-phase I nelading catalyst and an oti-pbase iaeladiog FPE can he mpsmmd easily by adding 
m mti~mh'&nt. 'Tins is a typical approach employed in a SGluHm.methmi Thas, m feat US 
'327, nreoipkaboa does not: take dace even If an anti-sol vent m combination with water is added 
in Its process. 
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The iempersaore at die iimv of predpiming PFE also affects the polymerkado^., as is 
in the Examples m ibe iustam speciScatkm <Le>> me Examples 9 and M ami 
Comparative example 6), Is mdvr- to oM^ tfee low : MW WE m a •.high, vteld through tht 

Ttee ilM disclosure m the cued art of record, which m caaeemed wMrm^r is retard 
to the. ^mpemm^ at &e -time of prec^pitatmg PFE. The dted Braat US "327 reference oMv 



the pormmizmm progress of BPE, poly^ierimtkM usually i* ■ carried- out at the temperamre of 
a?ou&d. 40 V C and the pr^es?>:-af!^r yrtym^TMkm. that ^ Steps 2 -4>*te al m earned out wder 
& i£mpznm^ ikm & the Mme as with polymenzatioiL Thus, Braa* US *m.faik mj^m^m. 



Except m -indicated ".below for values sported for Dakoe US ; 164 m Figure U the test 
prp^&es xmd to gather the dam m. forth in Exhibit Figures U3 of tMs d^.knition are 
described is the iastimt sp^ifiea&osn- and fee test data sported in Exhibit Figwe$ 1-3 fffl 
Examples and Comparative Examptes are from die same Examples and Comparative Examples 
reported m thei^^mmt specification. 

Data ?elati:ag to Date US *'!S4 in Figure 1 thai is reposted in Figure 1 was obtained by 
catailMing a specific qspfe value based on Mw values disclosed:- Pate OS '164 fie... the 
disclosed D&Uon US : 164 Mw wax ccm vested, to ao r^p/e valise using a formuk for eo&vetahM to 
Mw torn -ijsp/c* which h as follows; Mw- ! .12006 x (t^p/c) 
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The ^ktloasMp b&wem Ike pwat mvetMofe Bam OS s 327 and Dahon US *I64 is 
shows m Exk&M F%«re I enclosed herewith. From Exhibit Figure IJt is clearly realized tim 
fee present inveniios is distinguished (mm the cited references in characteristics spcfe as 
Molecular Weight DisbibuhoK (MWp) aad viscosity. 

Mors spccifictiiy, is EstWfctt Flgnre I attached heme, it is clearly fehn^n feet fee PFB 
of die present fevamlon has a very distinct viscosity (qspfe) sad Molecular Weigh! Dtstdfeu#QS 
(M WD) as compared wife compositions of Comparative Example 5 in the speeMeafes f which is 
equivalent is? fee htm US '32? reference). Comparative Examples I and 2 of fee instant 
application, sad Examples 0 5, 6, 7 and 8 of Daltos US ' 1 64), 

Similarly, in ExhMt F%»*e .2> Cached' her m, U is shows that Examples of the present 
invention (Example* 1, fe7, 8, 9a. 9b-wd I On) , have a distiaa high feermal resistaaee Tg (%';.% 
at a change of viscosity Cw^'), which ia not possessed by ekhex Completive Example 5 (which 
is equivalent, to fee Emu US U2? reference), or Comparative Examples I and 2 of the instant 
application. More particularly Exhibit Figur« 2 shows the present feventkai (A and has a 
fegherfeannal resistance (Tg) than BraatOS '32:7 (a), at fee smne viscosity. 

MxhMi Mgnre 3 attached hereto shows the dielectric constants, la Exhibit Figure X it. 
h shown feat the pmsani invent ioa (A and *} has ; results better than Comparative Example 5 of 
fee present specification (which is equivalent to the Brant US 327 reference pa).) at the same 
viscosity pi»p/c). 

Acctafengly v fee comparabve test results provided in Exhibit Figures I U and the facts 
or distinction set fond above, evidence thai the PFE of fee present invention as recited in the 
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pend'mg claims U both p&Mmably diKimct irmn aM&non^t^mm over tfie disci psun?s-of the cited 
-a&af record. 

This concli^iDTi Is b&ssx! on the. fact that aoue of 'the eked references limat US '327 
(US 42102?}, WO ? 273 (WO or Daltsia et at US : 164 (US 4,463 J 645) p wide any 

teaching or disclosure thsti would allow one to arrive at tfee imtmi inventive FPE as presently- 
claimed, which possesses -arie&pected and advantageous properties \%t pom^smA by products of 
the cited art #p.ed by the USPTO In rejecting the p&m&tig zlmms m the April 3,2006 office 
.action of record. 

The undeoigsied declarant dedans farther that alt si&temesus made herein of bk own 
kuowMge; are true a&d that ail statements- made oa Mbmtadoa and belief itre believed to be 
mie; and further that these statements were made mik the knowledge tbM willful :fels<? 
^atement.^ and the like sp made am punishable by fee orimpmom^enL or bath, under Section 
1 001 of Thle IB of the ..United Slates Code and that such willful fake statement may jeomrf.i^ 
the validity of the application or any patent issuing thereon. 



Signed this ...>;/ day of September 2006* 




Akim Mitsui 



At^linie^tsi Bxhibii Figures- IS 
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MWB siands for Molecule Weivjit Distribution 



f u J The BAted Squ&re/rectegk rept^iMs the scope of v^cosky aci mofcciskr #elgbt 
distnbalkm of the present invention. 

A and.* mprcm®&: Emmptex Mtm prsseM i*iveft&$n Cfkasnpks 1. 3/7, 8 S 9a, 9b and 10a}', 
□ represents CsHngarsuive Example 3, equivalent to the Brmi US 327 reference, of the "insiant 

<i represent C^mp^ative Examples .1 M<l 2 of the: tes&mt application, • 
r&f&es^is-Daltoft US *i-64 (B&ampt&s U5. 6f7 and B &f Daton OS '1.64), 
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Exhibit 



200 
190 
ISO 
170 



140 
BO 
120 



QA 



0,2 03 



A and ^ mp^eetE^c5m)?ks of fee present -invention (Bxampte L 3> /< 8> 9h Hla) . 

t= .represents CoiSipajnadvs Example- 3 of ihe jjotfattf ^^t^oti- {which h equivalent to fe tal 
US '327 rsfeoos), 

A represses Comp&f&dvs Samples 1 mkI 2 of the msmm application. 
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r .No. M/SMJM. 



2.9 



■1 7 



2.6 



24 



u 



.6 



0.1 



03 



02 

viscosity (fisp/c) 



ami §s repmsem Exampfe of ifc p^onrm-ve^nio^ (Examples L 3, 7, 8 V 9&> 9b-&hd 



O r£pnc*eats -'Comparative Example, 5 oif the ms.l&m &pplk-suo& ' (which is £qoivalsm to 
the Bim£ US *327 reference }< 

A x'sptsmtiU Comparative Examples I imd 2 of the ift$£&tit applk&don. 
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